This paper uses survey data from the 10 largest EU countries to investigate the role of producers' expectations in the determination of aggregate output. For each country we define an output variable that captures the country's deviation in terms of economic growth from the rest of the EU. A first round of estimates documents for each country the persistence of the deviation of its output growth relative to the growth in the rest of the EU. In a second round of estimates we make use of the survey data on expected output and show that this variable explains a significant part of the observed output differences. A further round of estimates adds selling price expectations as explanatory variables to the estimation. Finally, VAR models are estimated which allow an assessment of the quantitative effects of expectation shocks on aggregate production. Overall, our results support earlier and very recent findings from other studies suggesting the importance of variations in expectations as drivers of output variations.
In the empirical work that follows we will focus on the survey data for both expectations and the realizations of production. However, it is important to initially assess how the survey measure of output realizations compares to well-known measures of aggregate output, such as GDP and industrial production. For this purpose we select the example of Germany as the largest EU economy. The first regression based on quarterly data reported below indicates how the annual growth rate of real GDP is related to the survey responses regarding realized production changes:
  The q-variables in the estimate denote the last monthly observation of survey data from the respective quarter. Thus, for explaining the change in real GDP over the previous year we have to take into account the contemporaneous production survey data (covering the most recent three months) as well as the three lagged terms of this variable. The estimate documents that roughly 80% of the variations of GDP growth can be explained with the survey data on output realizations. For the measure of the industrial production (again for Germany) we use monthly data. For this index of aggregate output the estimated relationship with the survey data of output realization is Vol. 6, No. 4; 2014 autocorrelated. Hence, these results do not support the hypothesis of rational expectations. Some authors prefer another type of rationality test which, instead of equation (3), is based on the regression equation
Following this lead, rationality requires the estimated μ 0 to be zero and the residuals to be uncorrelated. Applying this test leads to the same assessment as before: the data for all countries except for France reject the unbiasedness requirement for expectations and for the case of France the residuals (i.e., the expectations errors) are significantly autocorrelated when assessed by a Lagrange multiplier test. Overall, these results are indicative for the presence of bounded rationality in the expectations formation processes concerning production.
Single Equation Analysis
This section develops models in order to explain the output realization data from the survey. We start the estimates with a simple autoregressive specification for the country specific change of output that considers four lagged values of the endogenous variable. Specifically, the following specification is estimated:
Here, q i,t stands for i-th country's realized output change (as measured in the survey) and q* i,t stands for the rest-EU (defined relative to country i) output change. Table 1 shows the results. Standard errors of the coefficients are shown below the estimated coefficients. The estimated coefficients for the lagged endogenous variables confirm the impression from figure 1. For all countries the deviation of a country's output from that of the rest of the EU is positively and significantly autocorrelated. The Cusum of squares test indicates that the basic autoregressive specification of (5) leads to coefficient estimates that are stable for 6 countries (GE, U.K., FR, IT, NL, BE) and alerts us of parameter instability for 4 countries (SP, SWE, AU, PL). Note. * following a coefficient value indicates significance of the estimate at the 5% level of significance. ** following a coefficient value indicates significance of the estimate at the 1% level of significance.
The next round of estimates retains the lag structure used before (i.e., a maximum lag length of 4 quarters) and introduces the expected change in output as an additional explanatory variable. Hence, here effects working via expectations are introduced. We allow for the possibility that the domestic (q e ) and the foreign (q *e ) expectations have non-symmetrical effects. Specifically, the following equation is estimated: Note. * following a coefficient value indicates significance of the estimate at the 5% level of significance. ** following a coefficient value indicates significance of the estimate at the 1% level of significance.
For a last set of regression estimates we add the expected change in selling prices, both at home (p e ) and abroad (p *e ), to the list of explanatory variables. The new equation to be estimated is
As before Wald tests are applied to test whether (i) the expectations variables have explanatory power and, (ii) whether domestic and foreign variables have symmetric effects. Table 3 shows the estimated regressions resulting from this specification process. In 8 out of 10 countries (with Belgium and Austria being the exceptions) adding expected changes in selling prices-domestic and foreign-adds significantly to the explanatory power of the estimate. The effects of the expected change in prices are either positive or negative, depending on which country we look at. In some countries the demand effect dominates with higher expected prices signaling higher profit opportunities. In other countries higher expected prices appear to signal higher costs and thus tend to reduce output. With the most encompassing specification of (7) Note. * following a coefficient value indicates significance of the estimate at the 5% level of significance. ** following a coefficient value indicates significance of the estimate at the 1% level of significance.
VAR Estimates
The estimates so far do not allow an assessment of the relative importance of expectations as a propagator of www.ccsenet.org/ijef
International Journal of Economics and Finance Vol. 6, No. 4; 2014 7 shocks and as a separate source of shocks. The significant coefficients of expectations terms in the regressions reported in tables 2 and 3 capture two different sorts of effects. First, there is the mechanism where unexpected changes in production (e.g., induced by an unanticipated changes in technology) influence expectations which in turn affect production over the subsequent periods. Second, shocks may emanate from the side of expectations (e.g., animal spirits) and have an influence on output. We quantify this second mechanism by estimating vector autoregressive models which contain both realizations and expectations data. More specifically, for each country we estimate a small VAR model containing the three variables q-q * , p e -p* e , and q e -q* e . Thus, for the purpose of parsimonious representations we restrict domestic and foreign variables to have symmetrical effects. The lag length used in the VARs is determined for each country applying the Schwarz information criterion. We employ a Cholesky decomposition of the residuals for the computation of the impulse response functions with the following ordering of variables: q-q * , p e -p* e , q e -q* e . With this choice we attribute the effects of common shocks to the variable that comes earlier in the ordering. Hence, the estimates of the impulse responses presume innovations to emanate in production first and then feeding into expectations. Hence, the effects found here concerning the importance of expectations shocks should be understood as lower bound estimates of these effects. Figure 2 documents these impulse responses for the 10 countries of this study.
The first column shows the reaction of a country's output deviation to a shock in this variable. Confirming the earlier regression results, the new estimates indicate that the half time for such shocks lies typically above two quarters. Hence, countries tend to deviate from the collective average for an extended time span. With respect to innovations in expectations two results are noteworthy. First, as already noted in the previous section, innovations in price expectations do indeed have ambiguous effects. For some countries the effects are positive and for some they are negative. Statistically significant effects, of a positive tendency, are found for the U.K. and for Italy. Negative effects are typically insignificant. Finally, we turn to the effects of shocks to production expectations. Here, we find for most countries sizable effects lasting for several periods. This last result is no proof of bounded rationality or inefficiency. Our results can be rationalized on the background of both rational and of boundedly rational agents. In the first interpretation the shocks to expectations represent optimal adjustments of expectations to news which in turn lead to efficient responses in actual production. In the second interpretations shocks to expectations are seen as fads and animal spirits or, more technically, as resulting from suboptimal inferences. For readers leaning toward an interpretation of the results as indicating bounded rationality there is one further interesting effect. Since expectations play a role in the transmission of production shocks the effects found here (i.e., the first column displays in Figure 2 can be the result of an expectations-overreaction. If producers overreact, i.e., becoming over-optimistic after production increases and over-pessimistic after production declines, the subsequent course of output may also turn out to be an overreaction (Note 5).
It might be tempting to attribute the different findings with respect to the strength of output expectation shocks in different countries to cultural differences or national mentalities. Looking at the impulse responses of Figure 2 the small and short-lasting effect for Germany could be interpreted as the outcome of German soberness and the stronger and longer-lasting effect for France as the result of a more excitable national character. Besides the obvious dubiousness of such categorizations there are two types of evidence which call for caution here: First, the strongest effect of expectations' shocks is found for the U.K., hardly a country known for moodiness or excitability. Second, experimental evidence indicates that differences in expectations formation originating from cultural differences tend to be negligible (Rötheli, 2011) . Against this background, differences between national effects in production expectations are more likely to be related to what determines-and what resolves-the uncertainty of producers in a country (Note 6). In such an explanation bounded rationality can again play an important role: countries may differ with respect to the frequency and importance of new information relevant for producers. However, the impact on output of new information depends on how expectations are influenced by the arrival of new information with both underreaction and overreaction as possible responses. www.ccsenet.org/ijef
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Conclusions
This study analyzes the deviations of European countries' production growth relative to the rest of the EU using survey data from manufacturing firms. We find that these output deviations are quite persistent and influenced by expectations. Specifically, producers' output expectations are important both as a transmitter of economic shocks and as a source of shocks. Furthermore, including expectation variables tends to lead to more stable parameter estimates. The estimates presented here suggest that variations in expectations on average over all countries can account for 32% of output variation. These results are in line with the findings by Leduc and Sill (2013) pointing toward the importance of variations in expectations as a driver of U.S. output. Our estimates also support the conclusions from the simulation analysis of Jaimovich and Rebelo (2007) which suggests that expectation shocks tend to increase business cycle volatility. Estimates of VARs and their implied impulse responses show that expectations shocks concerning production have stronger and more clear-cut effects than expectations of selling price changes.
Our findings are relevant for policy makers and analysts particularly in Europe. Large and persistent deviations in growth rates of output across countries pose challenges in the coordination of monetary and fiscal policy making. These challenges are not limited (but probably more accentuated) to the countries who share the Euro as their common currency. Based on the analysis presented here it is important to note that a significant part of such tensions-e.g., same countries calling for a more expansionary and some for a more restrictive stance of monetary and fiscal policy-is due to differences in the course of expectations across countries. This clearly suggests that researching the drivers of expectations should remain a high research priority but it also reminds us of the limited controllability of economic activity.
